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   RESPONSE SURFACE METHODOLOGY FOR 
OPTIMIZING THE GLYCEROLYSIS REACTION 
OF OLIVE OIL BY Candida rugosa LIPASE 
Article Highlights 
•  Glycerolysis of olive oil with an immobilized Candida rugosa lipase is reported 
•  The response surface method employed for production of mono- and diglyceride 
•  Effect of process parameters studied 
•  The time, temperature, and lipase amount were observed to be most significant 
•  Yield of mono- and diglyceride above 38 wt.% were obtained 
 
Abstract 
In the present work, solvent free olive oil glycerolysis for the production of 
monoglycerides (MG) and diglycerides (DG) with an immobilized Candida 
rugosa lipase was studied. MG and DG production was optimized using 
experiment design techniques and response surface methodology (RSM). 
RSM based on five-level, a five-variable central composite design (CCD) was 
used to optimize MG and DG production: reaction time, temperature, molar 
ratio of glycerol to oil, amount of lipase, and water content in glycerol. The 
reaction time, temperature, and amount of lipase were observed to be the most 
significant factors on the process response. The immobilized C.rugosa lipase 
revealed optimum yield of MG and DG as 38.71 and 40.45 wt.%, respectively, 
following a 5 h reaction time with 0.025 g of lipase and 5% water content in 
glycerol at 40 °C temperature. The yield of MG and DG production can be 
enhanced 1.5 fold by RSM. 
Keywords: monoglycerides, diglycerides, immobilized Candida rugosa 
lipase, response surface methodology, modeling. 
 
 
Monoglycerides (MG) and diglycerides (DG) are 
anionic surfactants and emulsifiers with both hyd-
rophilic and hydrophobic parts [1]. MG and DG are 
widely used in cosmetic, food, pharmaceutical, lubri-
cant and chemical industry [2–6]. Commercial manu-
facture of MG and DG are either by direct esterifica-
tion of fats or oils and glycerol with or without inor-
ganic alkaline catalysts (NaOH or Ca(OH)2) under a 
nitrogen atmosphere [7] or by chemical glycerolysis of 
fats and oils at higher temperatures (220–250 °C) [8]. 
The major drawbacks of this process are low yield, 
dark-colored and burnt-taste by-products. This pro-
cess also requires product post-purification by mole-
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cular distillation [9]. In recent year, synthesis of MG 
and DG using lipase as catalysts has been widely 
investigated. The use of lipase is advantageous for its 
stereo and positional specificities, and high catalytic 
efficiency [10]. The enzymatic glycerolysis synthesis 
is a possible alternative to chemical glycerolysis syn-
thesis because of mild reaction conditions, improved 
product quality and lower energy consumption [9]. 
Olive oil is a source of long-chain monounsaturated 
fatty acids, such as, oleic acid (C18:1, 78%), linoleic 
acid (C18:2, 16%), palmitic acid (C16, 12%) and stea-
ric acid (C18, 5%). Olive oil is produces a consider-
able amount of MG and DG in glycerolysis reaction 
compared to the conventional oils [11]. 
Several lipase-catalyzed glycerolysis systems 
have been investigated without organic medium 
[1,12], with free [3,13,14] or immobilized lipase [1,12], 
in ionic liquids [15] or using compressed fluids as 
reaction media [16]. Many works reported on the gly-
cerolysis of fats or oils with glycerol using lipase in the A.K. SINGH, M. MUKHOPADHYAY: RESPONSE SURFACE METHODOLOGY…  Chem. Ind. Chem. Eng. Q. 20 (1) 127−134 (2014) 
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presence of solvents [3,9,13,14]. In this system, the 
separation of organic solvents at the end of the 
reaction is difficult. In the present work, solvent-free 
olive oil glycerolysis for MG and DG production is 
reported. As no solvent separation step is involved, 
solvent-free glycerolysis lowers the final product cost. 
Efficient recovery of MG and DG without further puri-
fication steps [17,18] is observed.  
Response surface methodology (RSM) is a col-
lection of statistical and mathematical techniques for 
designing experiments. RSM is useful for the model-
ing and finding optimum conditions of factors for 
desirable response [19]. RSM also quantifies the rela-
tionship between the controllable input parameters 
and the obtained response surfaces [1]. RSM has 
been recently used on modeling and optimization of 
lipase catalyzed reaction surfaces [1,20,21].  
The optimization of solvent free glycerolysis of 
olive oil for MG and DG production with immobilized 
Candida rugosa lipase has not yet been described in 
full detail. The aim of this study is to identify relation-
ship between the five input variables (reaction time, 
reaction temperature, amount of lipase, molar ratio of 
glycerol to oil and water content in glycerol) and MG, 
DG yield for the olive oil glycerolysis reaction and 
glycerol using immobilized C. rugosa lipase. The 
experimental design techniques and response sur-
face methodology are used to optimize the glycerol-
ysis reaction conditions for MG and DG production. 
The aim is also to develop predictive models that can 
be used in the design of new applications. 
MATERIALS AND METHODS 
Materials 
The immobilized (immobilized on macroporous 
acrylic beads) C. rugosa lipase, glycerol (99.9%) and 
olive oil were purchased from Sigma-Aldrich Che-
micals Pvt. Ltd, Mumbai, India. Distilled water (Milli-
pore, India) was mixed with glycerol. Standard for 
high-performance liquid chromatography (HPLC) 
analysis such as tripalmitate, dipalmitin, glyceryl tri-
oleate 1, DL-α-palmitin, 2-diolein, 1,3-diolein and 1-
oleoyl-rac-glycerol were purchased from Sigma-Ald-
rich Chemicals Pvt. Ltd, Mumbai, India. The solvent 
used for analysis, e.g., acetone, acetonitrile, n-hex-
ane, isopropanol and acetic acid of HPLC grade pur-
chased from Merck, Mumbai, India.  
Experimental procedure  
The enzymatic glycerolysis reaction was perfor-
med in a batch system. The immobilized C. rugosa 
lipase was placed in screw-capped flasks containing 
glycerol and olive oil (gly:oil 1:1, 1.5:1, 2:1, 2.5:1 and 
3:1). The reaction time, temperature, molar ratio of 
glycerol and oil (gly/oil), amount of lipase and water 
content in glycerol (3.5, 5.0, 6.5, 8.0 and 9.5%) were 
varied following experimental design. The reaction 
mixture was stirred in a water bath using a magnetic 
stirrer (IKA RCT Basic S22, Bangalore, India) at 600 
rpm. Aliquot fractions (0.10 ml) of the reaction mixture 
were taken periodically. The lipase was separated by 
centrifugation (2900g) for 15 min. and the oil phase 
collected from reaction mixture. The excess of gly-
cerol in oil phase was removed by washing with hot 
distilled water in equal amount of oil phase and re-
centrifuged. The compositions of the glycerolysis pro-
duct were determined by high-performance liquid 
chromatography. The free fatty acid (FFA) composi-
tion of product obtained from the olive oil glycerolysis 
reaction was not investigated. Five random experi-
mental conditions were selected and glycerolysis 
reaction was performed further in batch system to 
validate the developed model. 
Analytical methods 
Quantitative analyses of the product were car-
ried out by HPLC (Agilent, USA Series 1100), with a 
Zorbax C18 column (4.6 m×250 mm, 5 µm) and a 
refractive index detector. The conditions were: detec-
tor temperature 45 °C; column temperature 35 °C; 
flow rate 1.0 mL/min, mobile phase n-hexane and iso-
propyl alcohol (4:5, v/v). The n-hexane and isopropyl 
alcohol were used as a sample dissolving solvent with 
injection volume of 40 µL. The quantification of MG 
and DG was carried out by comparing with MG and 
DG standard. Calibration charts were plotted, and the 
results were expressed as weight percentage of MG 
and DG. 
Experimental design  
The experimental design techniques for maxi-
mum production of MG and DG are studied with cen-
tral composite design (CCD). This method is sufficient 
to describe the majority of steady state process res-
ponse and optimize the effective factor with a mini-
mum number of experiments [22]. Reaction time (X1, 
h), temperature (X2,  °C), amount of lipase (X3, g), 
glycerol to oil molar ratio (X4), and water content in 
glycerol (X5, wt.%) are selected as independent vari-
ables and yield of MG and DG (wt.%) as dependent 
variables (Table 1).  
The five independent variables are studied at 
five levels (−2, −1, 0, +1, +2) (Table 1). According to 
the full factorial five-level design, 32 experiments are 
required for optimization of the glycerolysis reaction 
(Table 1). It consists of 2
4 factorial CCD, with ten axial A.K. SINGH, M. MUKHOPADHYAY: RESPONSE SURFACE METHODOLOGY…  Chem. Ind. Chem. Eng. Q. 20 (1) 127−134 (2014) 
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points (α = 2) and six replication at the center points 
(number = 6). When response data are obtained from 
the test work, a regression analysis with Statistica 
(StatSoft, Inc., USA) is carried out with the second 
order polynomials equation to determine the coeffi-
cients of the response model (A0, A1,…, An), their stan-
dard errors and significance. For five variables under 
consideration, the response model is: 
55 4 5
2
0
11 1 1
ii i ii i jij
ii i j i
Y bb Xb X b X X
== = = +
=+ + +    (1) 
where Y is the predicted response, Xi and Xj are the 
independent variables, b0 is the offset term, bi are 
linear coefficients, bii are quadratic coefficients and bij 
are cross-product coefficients. 
RESULT AND DISCUSSIONS 
Statistical analysis and model fitting 
Response surface optimization is more useful 
compared to the traditional single parameter optimi-
zation as it saves reaction time, space and raw ma-
terial [23]. The thirty two designed experimental 
points in terms of coded and un-coded independent 
variables are presented in Table 1. The factors that 
affect the production of MG and DG are time, tem-
perature, amount of lipase, molar ratio of glycerol to 
Table 1. The CCD matrix used for five independent variables and the comparison between experimental and predicted responses for 
MG and DG yields 
Run  Time (h), 
X1 
Temperature 
(°C), X2 
Amount of 
lipase (g), X3 
Ratio of glycerol 
to oil X4 
Water content 
(%), X5 
MG content, wt.%  DG content, wt.% 
Experimental Predicted  Experimental Predicted
1  -1(3)  -1(20)  -1(0.015)  -1(1.5:1)  1(8)  14.77 13.49 23.03 22.35 
2  -1(3)  -1(20)  -1(0.015)  1(2.5:1)  -1(5)  16.67 16.97 28.81 28.59 
3  -1(3)  -1(20)  1(0.025)  -1(1.5:1)  -1(5)  20.58 20.49 26.43 27.16 
4  -1(3)  -1(20)  1(0.025) 1(2.5:1)  1(8)  14.56 13.60 24.02 22.38 
5  -1(3)  1(40)  -1(0.015)  -1(1.5:1)  -1(5)  21.03 20.00 25.17 24.71 
6  -1(3)  1(40)  -1(0.015)  1(2.5:1)  1(8)  18.27 16.38 23.80 20.97 
7  -1(3)  1(40)  1(0.025)  -1(1.5:1)  1(8)  32.45 30.17 35.93 34.05 
8  -1(3)  1(40)  1(0.025) 1(2.5:1)  -1(5)  27.81 27.11 31.63 30.21 
9  1(5)  -1(20)  -1(0.015)  -1(1.5:1)  -1(5)  18.04 19.18 23.28 25.56 
10 1(5)  -1(20)  -1(0.015)  1(2.5:1)  1(8)  13.11 13.38 20.38 20.28 
11 1(5)  -1(20)  1(0.025)  -1(1.5:1)  1(8)  19.28 19.17 25.45 26.31 
12 1(5)  -1(20)  1(0.025) 1(2.5:1)  -1(5)  16.99 18.46 22.78 24.09 
13 1(5)  1(40)  -1(0.015)  -1(1.5:1)  1(8)  22.62 21.57 27.93 27.59 
14 1(5)  1(40)  -1(0.015)  1(2.5:1)  -1(5)  20.45 20.98 25.21 25.33 
15 1(5)  1(40)  1(0.025)  -1(1.5:1)  -1(5)  38.71 38.85 40.45 41.52 
16 1(5)  1(40)  1(0.025) 1(2.5:1)  1(8)  25.12 24.40 33.20 31.90 
17 -2(2)  0(30)  0(0.02)  0(2:1)  0(6.5)  18.16 21.33 24.41 28.03 
18 2(6)  0(30)  0(0.02)  0(2:1)  0(6.5)  27.40 25.77 33.60 31.07 
19 0(4)  -2(10)  0(0.02)  0(2:1)  0(6.5)  10.27  9.11  20.82 18.97 
20 0(4)  2(50)  0(0.02)  0(2:1)  0(6.5)  22.59 25.29 25.92 28.86 
21 0(4)  0(30)  -2(0.01)  0(2:1)  0(6.5)  18.21 18.92 23.54 24.08 
22 0(4)  0(30)  2(0.03)  0(2:1)  0(6.5)  30.67 31.50 34.09 34.64 
23 0(4)  0(30)  0(0.02)  -2(1:1)  0(6.5)  26.27 27.75 34.47 33.10 
24 0(4)  0(30)  0(0.02)  2(3:1)  0(6.5)  19.78 19.84 24.26 26.72 
25 0(4)  0(30)  0(0.02)  0(2:1)  -2(3.5)  31.95 30.27 35.49 33.21 
26 0(4)  0(30)  0(0.02)  0(2:1)  2(9.5)  19.58 22.80 24.50 27.87 
27 0(4)  0(30)  0(0.02)  0(2:1)  0(6.5)  32.79 32.73 35.21 35.02 
28 0(4)  0(30)  0(0.02)  0(2:1)  0(6.5)  32.98 32.73 35.21 35.02 
29 0(4)  0(30)  0(0.02)  0(2:1)  0(6.5)  32.88 32.73 35.21 35.02 
30 0(4)  0(30)  0(0.02)  0(2:1)  0(6.5)  33.76 32.73 35.21 35.02 
31 0(4)  0(30)  0(0.02)  0(2:1)  0(6.5)  32.98 32.73 35.21 35.02 
32 0(4)  0(30)  0(0.02)  0(2:1)  0(6.5)  32.58 32.73 35.21 35.02 
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oil and water content in glycerol. The experimental 
and predicted value of MG and DG yield are also pre-
sented in Table 1. 
The corresponding analysis of variance (ANOVA), 
which indicates the significance of independent vari-
ables, is done using square terms of the independent 
variables and first order interaction terms for each 
paired combination of independent variables for maxi-
mum yield of MG and DG. The p-values are used to 
determine the effects (main or interaction) in the 
model which is statistically significant [24]. For MG 
production the linear coefficients X1–X5, quadratic term 
coefficients  X1
2–X5
2 and the interaction coefficient 
(X2X3) are found significant (p < 0.05). The first order 
interaction terms like X1X2,  X1X3,  X1X4,  X1X5,  X2X4, 
X2X5, X3X4, X3X5 and X4X5 are statistically insignificant 
terms (p > 0.1) for MG production, whereas for DG 
production the linear coefficients X1–X5, quadratic term 
coefficients  X1
2–X5
2 and the interaction coefficient 
(X2X3) are found significant (p < 0.05). The inde-
pendent variable X1 and the first order interaction 
terms like X1X2, X1X3, X1X4, X1X5, X2X4, X2X5, X3X4, 
X3X5 and X4X5 are statistically insignificant terms (p >  
> 0.1) for DG production. 
From the experimental design and results (Table 
1), ANOVA and Eq. (1), the second order response 
functions representing the relationship between MG 
and DG yield and operating parameters, time, tempe-
rature, amount of lipase, molar ratio of glycerol to oil 
and water content in glycerol are obtained as in Eqs. 
(2) and (3). 
For MG yield model equation: 
11 2 3
22
451 2
222
32 3 4 5
32.73 1.11 4.04 3.14
1.97 1.86 2.29 3.88
2.05 1.88 2.23 1.54
Y XXX
XXXX
XX X X X
=+ + + −
−−− − +
+− − −
 (2) 
For DG yield model equation:  
21 2 3
22
451 2
222
32 3 4 5
35.02 0.76 2.47 2.64
1.59 1.33 1.36 2.77
2.24 1.41 1.27 1.12
Y XXX
XXXX
X X XXX
=+ + + −
−−− − +
+− − −
 (3) 
The predicted optimal levels of time, tempera-
ture, amount of lipase, molar ratio of glycerol to oil 
and water content in glycerol of the glycerolysis reac-
tion are calculated. The predicted yield of MG and DG 
along with experimental value is shown in Figure 1. 
The predicted values match the experimental values 
reasonably well with an R
2 value of 0.96 and 0.97 for 
MG and DG yield. The quadratic regression model 
Eqs. (2) and (3) indicates that the models are ade-
quate for prediction within the range of experimental 
variables. 
Optimization of MG and DG yield 
The effect of the process parameters and 
interaction parameter on the yield of MG and DG are 
presented in Figures 2–5. The three-dimensional 
surface plots (Figure 2) show the yields of MG and 
DG as a function of amount of lipase and time at fixed 
molar ratio of glycerol to oil (1.5), reaction tempera-
ture (40 °C) and water content (5 wt.%). It can be 
seen from the plot that enhancing the lipase amount 
from 0.015 to 0.025 g could increase the yield of MG 
and DG, but further increase in lipase amount leads 
to a decline of MG and DG yield. Due to protein 
aggregation many of the active sites of the lipase 
molecules present are not exposed to the reactant at 
high lipase concentration, which decreases the MG 
and DG yield. The present results are in agreement 
with the previous study [12] where a similar trend of 
decreasing MG and DG production on increasing the 
Figure 1. Correlation between experimental and predicted yield of A) MG and B) DG. A.K. SINGH, M. MUKHOPADHYAY: RESPONSE SURFACE METHODOLOGY…  Chem. Ind. Chem. Eng. Q. 20 (1) 127−134 (2014) 
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lipase amount observed. The effect of reaction time 
on the production of MG and DG is significant. The 
yield increases as the reaction time increase from 2 to 
5 h, however, the yield decreases by further increas-
ing reaction time. The yield relatively decreases due 
to reduction of enzyme activity after 5 h. Yang et al. 
[25] reported maximum MG production (17 wt.%) in 
lipase-glycerolysis of sunflower oil in a solvent-free 
system at 5 h reaction time.  
Figure 3 shows the three-dimensional surface 
plots at different reaction temperatures and lipase 
amounts at fixed reaction time (5 h), molar ratio of 
glycerol to oil (1.5), and water content (5 wt.%). It can 
be seen that the yield of MG and DG increases with 
the increase of lipase amount from 0.01 to 0.025 g, 
drops slightly from 0.025 to 0.03 g, increases rapidly 
with the increase in temperature from 10 to 40 °C and 
decreases rapidly from 40 to 50 °C. Temperature has 
a very important role in the enzymatic reaction sys-
tem. Glycerol has a low miscibility with fats and oils. 
With increase in temperature, the mixture viscosity is 
reduced, and the mutual solubility or substrate diffu-
sion process increases, thus reducing mass transfer 
limitations and favoring interaction between enzyme 
and oil. However, if the temperature is set too high, 
lipase denaturation can occur. Therefore, an optimal 
working temperature value should be selected. The 
result shows a decrease in the yield of MG and DG, 
Figure 2. Response surface plot of production of A) MG and B) DG during glycerolysis of olive oil and glycerol by lipase, 
as a function of reaction time, lipase concentration, at X2 = 40 °C, X4 = 1.5:1 and X5 = 5 wt.%. 
Figure 3. Response surface plot of production of A) MG and B) DG during glycerolysis of olive oil and glycerol by lipase, 
as a function of reaction temperature, lipase concentration, at X1 = 5 h , X4 = 1.5:1 and X5 = 5 wt.%. A.K. SINGH, M. MUKHOPADHYAY: RESPONSE SURFACE METHODOLOGY…  Chem. Ind. Chem. Eng. Q. 20 (1) 127−134 (2014) 
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with increase in the reaction temperature. Such a 
drop may be due to lipase denaturation occurring at 
elevated temperatures (above 40 °C). The reaction 
temperature of 40 °C is suitable for the glycerolysis of 
sunflower oil using Novozym 435 [25] in a solvent-
free system. 
Figure 4 shows the three-dimensional surface 
plots at varying reaction time and molar ratio at fixed 
reaction temperature (40 °C), amount of lipase (0.025 
g), and water content (5 wt.%). It can be seen that the 
yield of MG and DG increases with increasing molar 
ratio of glycerol and oil from 1:1 to 1.5:1, but a further 
increase in molar ratio of glycerol and oil leads to a 
decrease in MG and DG yield. The decrease in reac-
tion yields is presumably due to increased viscosity 
as the glycerol content increases. Glycerolysis repre-
sents a complex reaction system that involves two 
phases, where the reaction can take place in one or 
both phases, or at its interface. The moderate agita-
tion rate in glycerolysis reaction is necessary to eli-
minate the mass transfer limitation and reduce the 
viscosity of the reaction mixture. Mass transfer between 
oil and glycerol phase directly relates to the interfacial 
area, which is dependent on the shear rate and the 
two phase volume ratio [15]. High contents of MG and 
DG (about 22 and 28 wt.%) at glycerol to oil molar 
ratio of 1:2 in the glycerolysis of butter oil at 45 °C in a 
solvent-free system [26] are reported. Tuter and 
Aksoy [27] found that 2:1 molar ratio of glycerol to 
palm kernel oil by Humicola lanuginose lipase pro-
duces maximum MG (31 wt.%) and DG (42 wt.%). 
The yields of MG and DG increase rapidly with the 
increase of time from 1 to 5 h, and drop slightly when 
the reaction time is increased to 6 h. 
The three-dimensional surfaces plots based on 
independent variable reaction time and temperature 
are shown in Figure 5, while the other three indepen-
dent variables, amount of lipase, molar ratio of gly-
cerol to oil, and water content are kept at 0.025 g, 1.5, 
and 5 wt.%, respectively. As can be seen, enhancing 
reaction temperature from 10 to 40 °C drastically 
enhances the yield of MG and DG to 38.7 and 40.45 
wt.%. Here reaction time is the significant factor and 
the yield of MG and DG increases with increase with 
time until 5 h. Pawongrat et al. [14] reported the effect 
of temperature on the MG and DG production from 
tuna oil with IM-AK lipase enzyme in tert-butyl methyl 
ether. The MG and DG production are 25 and 42 
wt.%, after 24 h at 45 °C. 
Regression model verification 
Five random experimental conditions (different 
from CCD) and within the range investigated were 
evaluated for validation of model. Table 2 presents 
experimental and predicted yield values for MG and 
DG. In all cases, the model prediction was in good 
agreement with the experimental data (considering 
the experimental error). The experimental and pre-
dicted MG and DG yields at optimum levels of glyce-
rolysis reaction condition were also evaluated. The 
CCD (from Table 2) enables finding the accurate 
values of the glycerolysis reaction parameters for 
production of MG and DG. The immobilized C. rugosa 
lipase has revealed the optimum yields of MG and 
DG as 38.71 and 40.45 wt.%, respectively, following a 
5 h reaction time with 0.025 g of lipase and 5 wt.% 
water content in glycerol at 40 °C. This indicates that 
the regression model can efficiently predict the yield 
 
Figure 4. Response surface plot of production of A) MG and B) DG during glycerolysis of olive oil and glycerol by lipase, 
as a function of reaction time, molar ratio of glycerol to oil, at X2 = 40 °C , X3 = 0.025 g and X5 = 5 wt.%. A.K. SINGH, M. MUKHOPADHYAY: RESPONSE SURFACE METHODOLOGY…  Chem. Ind. Chem. Eng. Q. 20 (1) 127−134 (2014) 
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of MG and DG production. The yield of MG and DG 
can be enhanced from 23.9 and 30.3 wt.% in single 
variable optimization to 38.71 and 40.45 wt.% by 
RSM optimization giving approximately a 1.5 fold 
increase in MG and DG yield. 
CONCLUSIONS 
Immobilized Candida rugosa lipase was used as 
a catalyst in production of MG and DG from olive oil 
and glycerol in solvent-free system. RSM was used to 
determine the effect of process variables on the gly-
cerolysis reaction and a second order response 
model was evaluated. Reaction time, temperature, 
and amount of lipase were the main factors affecting 
the glycerolysis reaction rate. The immobilized C. 
rugosa lipase revealed the optimum yield of MG and 
DG as 38.71 and 40.45 wt.%, respectively, following a 
5 h reaction time with 0.025 g of lipase and 5 wt.% 
water content in glycerol at a temperature of 40 °C. 
The yield of MG and DG production can be enhanced 
approximately 1.5 fold by RSM optimization. 
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NAUČNI RAD 
   OPTIMIZACIJA REAKCIJE GLYCEROLIZE 
MASLINOVOG ULJA POMOĆU LIPAZE Candida 
rugosa POMOĆU METODOLOGIJE POVRŠINE 
ODZIVA 
U ovom radu je proučavana gliceroliza maslinovog ulja pomoću imobilisane lipaze 
Candida rugosa u odsustvu rastvarača radi dobijanja mono- (MAG) i diacilglicerola (DAG). 
Dobijanje MAG i DAG je optimizovano pomoću eksperimentalnog plana i metodologije 
površine odziva (MPO). RSM, bazirana centralnom kompozitnom planu sa pet promenljivih 
na pet nivoa, je korišćena za optimizaciju dobijanja MAG i DAG u odnosu na reakciono 
vreme, temperaturu, molski odnos glicerol/ulje, količinu lipase i sadržaj vode u glicerolu. 
Utvrđeno je da su reakciono vreme, temperatura i količina lipaze najznačajniji faktori. 
Optimalni prinosi MAG i DAG pomoću imobilisane lipaze C. rugosa od 38,71 and 40,45%, 
respektivno dobijeni su na 40 
 °C za 5 h korišćenjem 0,025 g lipaze i 5% vode u glicerolu. 
Prinosi MAG i DAG se mogu povećati 1,5 puta pomoću RSM. 
Ključne reči: monoacilgliceroli, diacilgliceroli, imobilisana lipaza Candida rugosa, 
metodologija površine odziva, modelovanje. 
 
 